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Powder Sample
1. Change the sample type to Powdgelect the data files, and préssad Data button.

Y\200307 Sample Type [ Powder ]
.k i
20030807 010 dos.qz - ERiebin Size |1 -

20030807 011.dcs.gz Intensity Label Intensity (arb. units)
20]3!]3!]? (112 des.gz Tile Label

20030807 013 des.gz

20030807_014 dcs.gz L.egend Label

20030807 015 des gz et Tt

20030307 016 des.gz Add Data

20030807_017.des gz k
20030807 18 dos gz -

Llear Lata

2. Choose the viewing axes, and pr€ssculate Projection button.

Viewing fuces:
Label

u2 Energy ~|E ’ Calculat%ojedions ]

3. Pres#lot Slicebutton to view the color contour plot of the intensity over the chosen viewing axes,
or Surf Sliceto view the 3D surface plot.

Slice |Cut |DetedorTlajec‘.t0r)’|

x from: 0 to: 25 step 0.035
¥ from: -1 to;: 2 step
intensity range 0 to: 01 color table
smoothing level 1 shading [Goumud - I RAINBOW - ]
[ Ft || Pofiee || OplotSice || SufSicz |

The plot will look like the flowing, which is a superfluid liqui¢He4 roton spectrum.
r[’.‘ Slice: ﬂ‘!ﬂ_hj‘
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4. Choose the cutting axis, and prE$st Cut to plot the cut.

|Slice | Cut |Detedorijedory|
along | Energy - | from: 0O to: 2 step
] - | thick 0 to: 25 symbal
¥ Intensity *| mnge 0 to: 004 [circle - lsolid A4 ]
G| Flot[:%;fn |[ OplotCut |
The plot will look like the following.
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Single Crystal Sample

1. Change the sample type to Single Crys3alect the datéles, and preskoad Data button.

e
Sample T Single Crystal

Y2001 ample Type [ ingle Crystal ]
ERebin Size |1 -

20021218_06 des.oz

20021218_07 des.gz Intensity Label Intensity (@b, units)

: Title Label [

20021219_02 des.az 4 Label

20021218_03 des gz Legen

2002121504 des g2 K Add Data

20021219 05 dcs gz k

20021219_06 decs.gz - Clear Data

2. Select the empty can files, therBackground menu, pressoad Empty Can File(s)
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File Parameter[Background] Mask Option  Window Help

Load EmptypiCan File(s)
Load DetectoFBackground File(s)...

Drive: | Y\
Y200

20021215_05 dcs.

Lead Time Channel Background File(s]...
Load Dark Count File(s)
Set Overall Background Rate...

Clear Background

Load Vanadium File(s)...

Clear Vanadium

Single Crystal l

1 )

Intensity (@rb. units)

loadData || AddData |

[ Clear Data ]

3. Choose the Vanadium file, andBackground menu, pressoad Vanadium File(s).

-
E --Mslice for DCS -

ESEER™X)

File Parameter[Background] Mask Option  Window Help

- E Load Empty Can File(s)
Load Detector Background File(s)...

20021219_06 dcs.
20021219_07 des.
20021219_08 dcs.

Load Time Channel Background File(s)...
Load Dark Count File(s)
Set Overall Background Rate...

20021220_01 des.
20021220_02 des. Clear Background
20021220_03 des.
20021220_04.des. Load VanadiurmFile(s)...
20021220_05.des.

Clear Vanadium

20021220 _06.dcs 4

Single Crystal l
1 -
Intensity (@rb. units)

loadData || AddDaia |
Clear Data ]

Pressyes for empty can subtraction aSd#ipin the dialog window foDebyeWaller factor and

absorption correctionalculationof the vanadium sample

4. In theMask->DCS Mask menu, mask the upper and lower detector banks.

5. Enter the lattice parameters, crystal orientation, and the viewing axes, theGalcesste
Projection button. Psi is the angle from ki to u, with counterclockwise being the positive direction.

Unit Cell Lattice Parameters: Crystal Crientation:
a(d) 18686 b4 8032 c(d) 6145 w0 w 0 uz 1
a(y 90 B() 90 Ty 90 w0 vy -1 vz 0
Psi 95 <-angle of ki"u
Viewing Awes:
a* b* c* Label Fold Center  Direction
ul 0 1 0 K E |0 auto
w2 0 0 1 L 0 lato ~v| [ Calculat{ Sojections |

6. Choose the slice plane. Pré&3st Slicebutton toview the color contour plot of the intensity over

the slice plane, oBurf Sliceto view the 3D surface plot.

Slice |Cul |‘u"o||.|me I DetectorTlajedoryl
x |[00L] ~| from: 02 to: 1 step 0.015
y from: 0.3 to: 3 sep 0015
[0.K.0] ¥ | thick to:
intensity range 0 to: 01 color  table
smoothing level 1 shading [Goumud VIF{P«INEOW V]
[ Fit || PofSice | OplotSice | SufSlice |




The plot will look like the following.
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7. Choose the cutting axis and thickness over the other two axes, anBlpt&3st to plot the at.

The pla will look like the following.

|Slice |Cut |\|’olume | DeiedorTlajectorﬂ
along fom: 0.2 o 3 sep 002
thick 043 to: 057
Y range O to: 02 [circ!e vlsolid v]
A Ploﬂ;%rt [ OplotCut |
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Single Crystal Diffuse Scattering

1. Change the sample type Biffuse Scattering Single E amthooseElastic Peak as the energy range.
Select the data files 20030415 _095.dcs.gz to 20030417 _035.dcs.geessidad Data button.

-
¥\200303 Sample Type [ Diffuse Scattering Single E l

Energy Range [Elastic Peak v]
20030417 _030.dcs gz

Intensity Label Intensity (@b, units)

Title Label

20030417 035des.gz i Legend Label
20030417_036 des.gz B Add Deta
20030417 037 des a2 k
20030417 _038 des gz = Clear Data

2. In theMask->DCS Mask menu, mask the upper and lower detector banks.

3. Enter the lattice parameters, crystal orientation, and the viewing axes, theGalcesste
Projection button. Psi is the angle frokm to u of the first file, with counterclockwise being the
positive direction.

Unit Cell Lattice Parameters: Crystal Orientation:
al) 3735 bid)y 3735 ci) 3735 o 1 w O uz 1]
e 90 By 90 Ty 90 w0 vy 1 vz 0
Psi 5648 <-firet angle of ki"u
Viewing Axes:
ER b c” Label Fold Center  Direction
ul 1 0 0 H F |0 auto
w2 0 1 0 K [E |0 auto [ Calmlatﬁojedions ]

4. Pres<lot Slicebutton to view the color contour plot of the intensity over the viewing axéxjror
Sliceto view the 3D surface plot.

Slice  |Cut | Detector Trjectory |
b'e [H.0.00 * | from: to: step 0.035
y from: to s 00%
intensity range 0 to: 40 color  table
smoothing level 1 shading [Goumud vIF{:‘\INBOW v]
[ Ft || PofSlice || OplotSice || SufSice |
The plots will look like théollowing.
(2= siice: Piot Stice =& | (2= Shice: Surf Stice [E=REE)
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File Type
dcs_mslice is designed to handle multiple instrument and file formats. To switch among file types, g«
to File->FileType menu. If specific tools for the chosen file type are available, they are included in
File->FileTools menu. Rease refer tdlelp->How to Add a New File Typefor the procedures of
adding a new file type to the dcs_mslice program.

File Tools
File->FileTools menu contains specific tools for the current file type. This menu will be insensitive if
no tools are availdé. Details of several tools are described below.

Convert DCS Files to SPE Files

For DCS file typeConvert DCS Files to SPE Formabutton in theFile->FileTools menu starts a
standalone application to convert DCS files into ASCIl SPE format which cardmmessed by
MATLAB Mslice or other programs.

[‘ Convert DCS data files to SPE format =Bl |-
File Mask Option Help
DCS file directony SPE file directory
Overall background rate
0
YA201302 P p— CATemp
20130214_001 des gz 0 20130214_001 spe
20130214_002 dcs gz Energy binning size: 20130214 _002 spe
20130214 003.dcs gz 20130214 003.spe
0130214_004.des gz
0130214_005.decs gz e
e Load BG || Clear BG
20130215_001 des gz Load V Clear V
20130215_002 des gz
20120215_003 des gz
20130215_004 decs gz
20130215_005.dcs gz v E;TEbine save as: combine spe

Choose one or more DCS *.dcs or *.dcs.gz files in the DCS file directory, oes®rt button to
convert them into *.spe files. The converted files will hawegame names as the DCS files except for

the file extension and they are saved in the SPE file directory.

To combine two or more DCS files, choose them in the DCS file directory, therQunexdsne
button. The name of the combined SPE file can be specified gatlgeastextbox. If no name is

given, the default is 'combine.spe'.

Overall background rate andAssociated errorare used to apply an overall background rate to all
the detectors. The bleground will be subtracted in Convert and Combine operations.

Energy binning sizeis used to rebin the time channel to reduce the size of data.

Load BG button is used to load background files, which will be subtracted in Convert and Combine
operationsThere are two types of backgrounds: empty can and detector dependent energy gain side
background. The types can be change@tion->BG File Type. Once the background file is loaded,
they will stay in the memory untilear BG button is pressed. ThH&ear BG button will be sensitive

only when a background file has been loaddate that the empty can files are treated as powder type,
i.e., no rotation angle information is stored.

Load V button is used to load vanadium files, which will be used to caé&cthatdetector efficiencies.
If the empty can background data are present, they can be subtracted from the vanaditine data.

7
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detector efficiencies are divided from dataCionvert andCombine operation. Once the vanadium
file is loaded, the detector effencies will stay in the memory unftlllear V button is pressed. The
Clear V button will be sensitive only when a vanadium file has been loaded.

Both background files and vanadium files are selected in the DCS file directory.

Detectors can be masked iariwus ways in th&lask menu. Once set, the mask will stay in the
memory untilMask->Clear the maskis pressed.

The data files can be saved as either single crystal or powder sample by choosing the correspondint
sample type in th®ption->Sample Typemenu With the choice of powder sample, detectors with
the same two theta angle will be combined. The default is powder.

Detector configuration file (*.phx) can be created during file conversion by choosiiYgs$togtion in
Option->Create Detector File Thesample rotation angle information can also be saved in a file by
choosing the¥esoption inOption->Create Rotation Angle File The default is No for both options.

The other options in the option menu are the samieogs in the mslice option menu.

Patch DCS Files

Use this tooln theFile->FileTools menuto patch the wavelength info, comment, or A2 angle of a
DCS file. It can also be used to salvagmpy filesif multiple .sht files have been created during data
collection.

E Patch DCS file wavelength info = | B |t

File Options Help
DCS raw file directory

] ——— Master Speed
Dve:[ln  v] 20000 20000

Patched file directony

Drive: |C:h -

@ & 1aes\201001 Wavelength

20100105_001 des.gz
20100105_002 des.gz
20100105_003 des.gz
20100105_004 des.gz
20100105_005dcs.gz
20100105_006 dcs.gz
20100105_007 des.gz

20100105_010.dcs.gz
20100105_011.des.gz
20100105_012 dcs.gz
20100105_013.dcs.gz
20100106_001 dcs.gz
20100106_002 dcs.gz
20100106_003 des.gz
201007106_004 dcs.gz
20100106_005 dcs.gz

20100105_008 dcs.az
20100105009 dcs gz

3
Tsdmin
1000

Resolution

[

low lowe

Speed Ratio Mode
{m-1)/m 1/m -
Speed Ratio Denominator
3

Comment
Linear PEQ LiTFS1 345K

PatchE> (F)

I@ CATemp

To change the wavelength info in a DCS file, select the file in the DCS raw file directory first. The
original wavelength info will appear in the center left column as shown in the above figure. Enter nev
values in the center righblumn, and click Patch button to save the patched file in the patched file
directory. The name of the patched file will start with a letter which can be changed in the option

menu. The comment in a DCS file cag &losmmehe¢e s
option. I f only the tsdmin value needs to be
Onl yo option.

To patch the A2 (sample rotation) angle, set
the same offset valumlculated from the A2 value in the first file and the entered new A2 value will
be applied to the other files.



To patch a jumpy file from .sht files
file, and click Patch button. The .diles need to be present in the raw file directory.

, set t

Plot Single Crystal Alignment Files

This is one tool specific for DCSYAND, and MACSfiles. It allowsoneto easily plot the single
crystal alignment files and fit the peak with a Gaussian functiond@teetor numbers corresponding
to the Bragg peak need to be specified. The time channels can be all (@hastchannels covering
the whole elastic peak) or specified energy range. It also provides the capability of plotting
temperature dependence diensities in specified detectors and time channels.

P DCS Single Crystal Alignment Utility = | B
File Option Teols
Drive: ¥, - I det=458:464c(< 2th>=65.5%), tchan=elastic
Specify -
Y:\200303 e C T T T I T T
e 800 I peak =52.48 / EAY ]
20030522_014.dcs.gz - fwhm= 0 736 \
Elasti - . \
20030922 015.dcs g2 = chms g - A2 reset to 57.25° £ﬂ \\4’
o 600 - \ .
g "l [\
- / \
“S‘ - ‘ff 4
3 400 F J \ ]
o I dx’J \‘w
§ I )
g f \
F= 3 20f / \ ]
20030922_027 des gz = .
20030322_028 des az . j/ a
20030922_029 des gz L o e o —r
20030922 030 des gz fanlinla 0 rararaen . I LB
%gg%ggﬁ.gﬂ SES 9z Print 51.0 5815 520 525 530 35
032 des gz )
20030923001 des gz Bt Retation ()
P DCS Single Crystal Alignment Utility = B |
File Option Teols
Dive: [, - Det. Number det=131-913(<2th>=72.312%), E=[0.31.2)meV
Specy hd T T
Time Channel 3000 F + + ]
_016.des gz » a [ +
20040507 017 des gz Speciy ~| & 2800 + .
20040507 012desge Yemds o
20040507 019 dos gz L 2 2500 F 3
8
@ 2400 F [ 3
2 {
!
8 2200 .
0
S ]
2 1800 F 1
|
20040507_032 dos gz | ! L L
20040507_033 dos gz Pt 40 60 80 100
20040507_034 dcs gz T K
20040507_035 dos gz Exit K

Save Volume Data

File->Save Volume Data Asnenu allows you to save the current volume data either in a single
multi-column ascii file, or into multiple slicel the single ascii file, the first line is the label of each
column of the data. In saving as multiple slices|ize means the slice is perpendicular to x axis, ie.

yz planes, and-glice and zslice are perpendicular to y axis and z axis respecti@ige chosen a

file name fname, the actual slice file names for x slices will be fname_x=###.ext, where ### is the x
value for the slice, and ext is the file extension of the selected file format. The available file formats
are describetielow, except for DAVE file.



Save Slice Data

File->Save Slice Data Asnenuallows you to save the current slice datéour formats:DAVE file,
SPE file, (intensity, err, X, y)-dolumn ascii file, or (X, y, intensity, err) matrix fileh& following is
an example of the matrix file for a 3x4 matrix data.

34 ;NX Ny

0.2 xdat
0.4
0.5

-1 ;ydat
0
1
2

0.10 0.22 0.33 ;intensity
0.11 0.40 0.65
0.12 -2.80 -1.20
0.13 3.12 0.00

0.01 0.02 0.04 :error bar
0.02 0.10 0.11

0.02 0.75 0.02

0.03 0.25-1.00

The slice data are exactly the same as the data sh&hat Blicebutton is pressed except that there is
no smoothing of the datel in the error bar signifies missingtdan the gridA filler of -1e20 is also
used to represent the missing data intensity.

An additional ascii format PSUTXT is implemented in soept file execution
self>script,'save_slicetlirectory=directol,filename=filenara,/psutxt
This format is intended to save the slice suitable for PSU data analysis.

Save Cut Data

File->Save Cut Data Asmenu allows you to save the current cut data in two forrpaty; yer) 3-
column ascifile, or DAVE binay file.

The cut data are exactly the same as the data shé&et iCut button is pressed.

Save Projection
File->SaveProjection As menu allows you to save tinhole projectiordata ina multrcolumn ascii
textformat. The first line is théabel of each column dhedata.

Execute Script File

A script file should contain executable IDL statements. The following is a list of operations that can
be included in the script file.

self>script,'load_parametérdirectory=directory,filename=filenam ;load parameter file
self>script,'load_emptycahdirectory=directory,filename=filenameombine=combine,$
angwidth=angwidth ;load empty can file

1C



;The combine and angwidth keywords are used in the diffuse scattering. If combine is set,

;files with orientatiorangle within angwidthwvill be combined. If angwidth is not supplied,

;the default self.angwidth is used.
selt>script,'load_datd,directory=directory,filename=filenameief=eief ;load data file
selt>script,'calc_projectiontemperature=temperatuygwu2=dwu?2 ;calculate projection

;The temperature keyword is used as the sample temperature for certain intensity type

;The dwu2 keyword is used fof in the DebyeWaller correctiorfor certain intensity types

;The default value for dwu2 is 0.
selt>script,'save_cutdirectory=directory,filename=filenamerye=xye,dave=dave

;save cut to &éle

self>script,'save_slicedirectory=directory,filename=filenamdave=davegexy=iexy,spe=spe,$

xyie=xyie,smooth=smooffiller=filler ,psutxt=psutxt ;save slice to a file

;The smooth keyword is used for smoothing the déta.default valués O.

;The filler keyword is used to represent the empty grid ddta.default value isle20.
self>script,'save_volumeirectory=directory,filename=filenamsmooth=smootfiller=filler ,$

slice=slice,iexy=iexy,spe=spe,xyie=xyie,psutxtaps

;Save volume to gingle multicolumntext file if slice keyword is not present

;Save volume as multiple slices when slice keyword is present:

;slice=0, x slices (ie yz planes); slice=1, y slices (ie xz planes); slices2eg 6& xy planes).

;iexy, spe, xyie, and psutxt keywords are combined with slice keyword to specify the output file

:format.
self>script,'save_projectiondirectory=directory,filename=filename ;save projedbn to afile
selt>script,'keep_current_plot' ;keep the current plot
self>script,'plot_cut,overplot=overplottitle=title,legend=legend ;plot the cut
selt>script,'plot_slice,surfplot=surfplottitle=title ;plot the slice
self>script,'plot_volumettitle=titl e ;plot the volume data
selt>script,'set_parametémname=name,value=value ;set parameter

;The name keyword is a string or string array.
;value is a number or array of numbers. value and name keywords must have the same size.

In 'save_cutscript, set theyekeyword to save as a text file. 'sBave_slicescript, sebne ofthe psutxt
spe iexy, andxyie keywordsto save as a text fild he file formats are described in theeve slice data
section.

In 'set_parameteiscript,the name of thetext boxparameters are shown in the figures below.

IUnit Cell Lattice Parameters: Crystal Orientation:
aid)  lattA bif)y IattB cif) lattC we  onelh uy  orelly uz  onelz
o) lattAA By I=ttBE 7 [&CC vie  oneVx vy  oneVy vz aorielz
Psi  orePsi <-first angle of ki™u

11



Slice |D_rt | Volume | Detector Tlajec:tar:,r|

x [[H.ﬂ.ﬂ] "] from:  dispxfrom to:  dispado step dispxstep
¥ [[ﬂ.K.ﬂ] v] from:  dispyfrom to:  dispyto step dispystep
[mow v| thick dispsefrom_T0  to:  dispseto_TO
[E{me"u’} v] thick  dispsefrom_T1 to:  dispselto_T1
intensity range dispfrom to:  dispho color table
smoocthing level dispSmoath shading | Gouraud vIHAINEOW v]l

|5Iice | Cut |"u"u|ume | Detector Trajectony

along [[H.ﬂ.ﬂ] "] from: cutFrom to:  cutTo step cutStep

| 0.K.0] v| thick cutsefrom_T0  to:  cutseko_TO

[mow v| thick cutsefrom_T1  to:  cutseko_T1

[E{me"u’} v] thick cutsefrom_T2 to:  cutseto_T2 gymbol
¥ [Irrtensit'_f v] range cut'tfrom to:  cuttto circle vlsulid v]

Save and Load Parameters

To save the current settings in the main window, clickPli@meter-> Save Parameterdutton. A
file selection window will pop up. The default extension of saved fiteisn. If no file name is
entered or selected, no action is taken.

To load a previously saved parameter file, clickRagameter->Load Parametersbutton. A file
selection window will pop up. All the parameters shown in the main window plus some options will
be restored. However, previous data and projection are not loaded.

Change Self-Shielding Factor
The selfshielding factor is used imackground subtracticeccording to the following equatien

I
dl

l,-ssfactor*p
K) OOEARDT .0

Change Smoothing Kernel

The smooth kernel for smoothing the 2D slice data can be changediarthmeeter menu. The
default kernel is [[0.1,0.2,0.1],[0.2,0.8,0.2],[0.2®.1]]. An error will be displayei the entered
matrix is not symmetric.
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